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Abstract: The resulta of the previous studies seem to show the crustaceans can secrete growth hormone, which regu- 
late their growth. However, more evidences are needed to determine it. So the following research was conducted. The 
extract of thoracic ganglia (TGE) of adult Macrobrachium rosenbergii was applied to a Sephadex G — 50 column, the re- 
sulting second peak was further isolated by HPLC, and 9 fractions were obtained. Among the fractions only the second 
fraction significantly increased the protein synthesis of the abdomen muscle of the juvenile M . rosendergii that was injected 
TGE. The increasing effects were related to the protein concentration of the injecting fractions. The molecular weight of 
the substance in the second fraction isolated by HPLC was below 3.4kDa. The results indicate that the thoracic ganglia of 
M rosenbergii could secrete a peptide hormone, which stimulates the muscle protein synthesis of prawn. and the hor- 


mone might be the growth hormone of the prawn. 
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The crustacean growth mainly depends on muscle 
growth. The factors regulating the muscle growth in 
crustaceans have not yet been determined. Though ex- 
periments in vivo have shown the muscle growth of the 
crustaceans is regulated by ecdysteroid ( Skinner, 
1965; El Haj et al., 1996). different researches in 
viro have the inconsistent results that ecdysteroid can 
stimulate the synthesis of muscle protein and RNA in 
some crustaceans (Paulson & Skinner, 1991; White- 
ley et al., 1992}, but it can not in others (Gorell & 
Gilbert, 1971; El Haj et al., 1996}. These results 
may suggest that other factors involve in the regulation 
of the crustacean growth. Injecting human growth hor- 
mone {hGH} into a lobster can promote its growth 
1989 ). Toullec & Van- 
Wormhoudt (1987) measured significant quantitative 


(Charmantier ef al., 


variations of hGH-like peptides during the intermolt ey- 
cle of Palaemon serranus , but they did not isolate the 


hormone. Toullec et af. (1991) isolated immunore- 
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active hGH-like peptide from the larval of Penaeus in- 
dicus without doing bioassay. They also observed that 
diet supplemented with hGH could stimulate Penaeus 
larval growth. These results seem to show the cms- 
tacean can secrete growth hormone regulating their 
growth, but more evidences are needed to determine 
it. This research explores if such a hormone is present 


in the prawn, Macrobrachium. rosenbergii . 


1 Materials and Methods 


1.1 Preparation on crude extract of thoracic gan- 
glia (TGE) of adult M . rosenbergi 

Adult prawns were obtained from market in 
Guangzhou , China. They were anesthetized with crushed 
ice. Their thoracic ganglia were dissected and kept 
frozen at — 40°C until used. The ganglia were ground 
in distilled water under ice bath with a electric bomog- 
enizer followed by centrifugation at 4°C and 15 000 rz 
min. The supematant was precipitated with 79% 一 
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85% (NH;)250; and centrifuged at 4% , 15 000 r/min 
for 15 min. The precipitate was solubilized in 0.01 
mol/L PBS.The process was repeated twice. the crude 
TGE was obtained and kept at - 40°C .It contains 500 
thoracic ganglion equivalents per mL and its protein 
concentration is 24,5 mg/mL (measured by ultraviolet 
absorption method) . 

1.2 Isolation of the active fraction 

1.5 mL of the crude TGE was applied to a 
Sephadex G - 50 (Pharmacia Co.) column (1.6 cm x 
50 cm) each time and eluted in 0.01% NH,HCO; at 
12 mL/h. The samples of the second peak were 
pooled, lyophilized and stored at - 40°. 

The samples (200 pL each time, protein concen- 
tration: 5.2 mg/mL) of the second peak were isolated 
by HPLC. Conditions were: carbonhydrate analysis 
column (3.9 mm x 300 mm, particle size; 10 pm, 
Waters); solution A, acetonitrile containing 0.05% 
trifluoroacetic acid (TFA); solution B, 0.05% aque- 
ous solution of TFA; 0.8 mL/min; room temperature. 
9 fractions were pooled according to the shapes of the 
peaks, lyophilized and kept at - 40%. 

1.3 Bioassay 
1.3.1 
HPLC-purified fractions (protein concentration; 115.0 


Comparing of different fractions 25 pL of the 


pe/mL ) containing 0.5 pCi?H leucine were injected 
into the abdomen muscle of the M . rosenbergii juvenili- 
a,which were in premoult stage and 2.5 - 3 cm in the 
body length. The prawns of control group were injected 
with prawn muscle ’s extracts that protein concentration 
was also 115.0 pg/mL. The prawns were placed in 
small cages which were immerged into water [ tempera- 
ture ; (28 + 1) TC ] without other treatments . About 0.2 g 
of the abdomen muscle of each prawn was removed 6h 
late, and homogenized, centrifuged (8 000 r/min, 15 
min). The supernatant was precipitated with saturated 
(NH, }250,, then recentrifuged. The pellet of protein 
was resuspended in 0,01 mol/L PBS, and the precipi- 
tation procedure was repeated twice.The final pellet of 
protein was resuspended in PBS, 200 pL of the protein 
solution was mixed with 200 pL formic acid and was 
heated for | h at 75°C , then was counted for 3H leucine 
incorporation using liquid scintillation spectrometry. 





DPM (disintegrations per minute) was recorded. Total 
protein in 100 pL proteins solution was measured ac- 
cording to Bradford (1976). The ability to synthesize 
protein of prawn muscle was expressed as DPM/100 pg 
protein . 
1.3.2 Comparing of the active fraction with different 
protein concentration Active fractions were adjusted 
to 3 protein concentrations with PBS; 23.0, 69.0, 
115.0 pg/mL, 25 pL of active fractions with different 
protein concentration containing 0.5 uCiiH leucine was 
used for injection. The methods for prawn selection, 
prawn muscle treatment and liquid scintillation spec- 
trometry were the same as 1.3.1. 
1.4 Estimation of molecular weigh (MW ) of the 
active fraction 

Molecular sieve HPLC was performed on a column 
of TSK 3000 PW (7.8 mm x 380 mm, Waters) (Hase- 
gawa et al.. 1987). MW markers and samples were 
dissolved in distilled water respectively . Markers’ con- 
centration was 0.42 mg/mL, and protein concentration 
of the active fraction was 0.115 mg/mL.25 uL of the 
solutions was applied to the column, The elution was 
performed with 0.1 mol/L Na,SO, - 0.05 mol/L 
NaHPO, - 0.05% sodium azide (pH6.8) at a flow 


rate of 0.6 mL/min. 
2 Results 


2.1 Isolation 

2 peaks formed in chromatography on the 
Sephadex G - 50 column of TGE.9 fractions were col- 
lected manually by HPLC of the second peak from the 
Sephadex G - 50 chromatography (Fig.1). 
2.2 Bioassay 

The mean DPM100 pg of protein of the second 
fraction was 294.4. It was much higher than the mean 
DPM/ 100 pg of protein (134.7 - 151.2) of the other 8 
fractions (Fig.2). The result indicated that the second 
fraction could significantly stimulate the protein synthe- 
sis of abdomen muscle of juvenile M . rosenbergii . 

Fig .3 showed that the ability to promote the pro- 
tein synthesis of abdomen muscle of the juvenile 
prawns increased along with the increment of the pro- 


tein concentration in the second fraction injection. 
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Fig.1 HPLC on a carbohydrate analysis column (3.9 mm 
x30em, Waters) of the second peak from Sepha- 
dex G - 50 chromatography of thoracic ganglia ext- 
racts (TGE) of M . rosenbergii 
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Fig.2 Effects on protein synthesis of abdomen muscle in 
juvenile M . rosenbergii of HPLC fractions from 
TGE 

*~P 0.01. r=7, duration =6h. 
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Fig.3 Effects on muscle protein synthesis in juvenile M. 
rosenbergii of different protein concentration of the 
HPLC active fraction from TGE 

+ P<0.05. +x P<0.01, n=9, duration=6h. 


2.3 Estimation of molecular weigh 

The standard equation for the relation of the loga- 
rithm of molecular markers and their retention times 
(ta) was: logMW = - 0.1299tp + 6.5841. The re- 
tention times of the fractions on HPLC of the active 
fraction were 23.500, 25.003 and 28.167 minutes. 
Thus, the MW of peptides in the fractions were 
3.399, 2.149 and 0.841 kDa respectively and the 








MW of the active fraction was below 3.4 kDa (Fig.4). 
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Fig.4 Estimation of the molecular weight by HPLC of 
the active fraction of TGE 
Column: TSK 3 000 PW 7.8 mm x 380 mm; Molecular weight 
markers: cyluchrome c, aprotinm. vitamin By. Fl —F3 fractions. 


3 Discussion 


By precipitating with (NH4)}2S504, gel filtrating 
and HPLC. an active fraction was obtained from the 
extracts of thoracic ganglia of M . rosenbergii. The 
fraction could significantly increase the protein synthe- 
sis in vito of the abdomen muscle of M . rosenbergii ju- 
yenile, and this promoting effect was related to the 
protein concentration of the fraction. The results 
showed that the thoracic ganglia could secrete hormone 
that promoted the muscle protein synthesis of the 
prawn. So this research showed that in addition to 
ecdysteroid the peptide hormone could also increase the 
protein synthesis of the prawns. The hormone might be 
the growth hormone of the prawn. This is the first time 
to isolate the hormone. which can stimulate the muscle 
protein synthesis in the crustacean, but the effects of 
this hormone on body growth of the prawn need further 
investigation. 

The molecular weight of this hormone was below 
3,4kDa, so it might be similar to the hGH-like pep- 
tide with MW 2 kDa identified from P. indicus larvae 
by Toullec et ai. (1991). Toullec et af. (1991) al- 
so isolated another hGH-like peptide with MW 25 kDa 
and suppose that the peptide with small MW could be 
the result of the 25 kDa degradation or another 
molecule with common epitopes with hGH. To deter- 


mine if M . rosenbergii could also secret hormone with 
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GH activity and with MW above 20 kDa it is needed to 
purify the first peak of gel filtration of extracts of the 


prawn thoracic ganglia. 


References 


Bradford M M,1976.A rapid and sensitive method for the quantilation of 
microgram quantities of protein utilizing the prinple of pratein-‘dse 
bindingl J]. Analyt. Biochem . ,72;248 - 253. 

Charmantier G, Charmantier-Daures M, Aiken D E, 1989. La wma- 
totropine stimule la croissance de jeunes homards americaina, 
Homaras americanus | Cratacea Decapoda} [J] .C. R. Acad. Ser. 
Paris ,308:21 - 26 

El Hej A J, Clarke $ R, Harnson P et al, 1996. In wo muscle protein 
syntheis rates ın the Amencan lobster Homarus americans dunng 
the moult cycle and in response to 21-hydroayedyoone J]. J. Exp. 
Biol . 99,579 ~ 585. 

Gorell T A. Gilbert L 1,1971 . Protein and RNA synthesis in the premoult 
crayfish Orconectes virilis[J].Z. Vergl. Phystol . .73:345 - 356- 

Hasegawa Y. Haino-Fukushima K, Katakuoshi Y. 1987. Isolation and 
properties of androgenic gland honnone from the terrestrial isopod , 
Armadillidium mulgare J]. Gen. Comp. Endocrine ..67; 101 - 
110 


Paulson C R,Skinner D M, 1991. Effects of 20-bydroayecdysme on pru- 
tein synthesis in tissue of the land crab, Gecarcinus laterals [J] J. 
Exp. Zool. ,257;70 ~ 79. 

Skinner D M,1965. Amino acid incorporation inte brotetn dunng the molt 
cycle of the land crab, Gerarctrus interas[J" J. Exp. Zool .160; 
225 - 234. 

Toullee JY, Van-Wormhoudt A, 1987. Yarations quantitatives durant le 
cycle d 'intermue de peptides apparentes a 上 | hormone de croissance 
humaine chez Palaemon serratus < Crustacea Decapoda } LJ]. C. R. 
Acad. Set. Paris. 35; 265 - 269. 

Toullec JY .Le Moullac G, Guzon G et af, 1991. Immunoreactive human 
growth hormone like peplides in tropical penaeida and the effect of di- 
etary hGH] un Penaeus vannamer larval development [J]. Aquat. 
Liring. Resour ,4:125 - 132. 

Whiteley N M.Taylor E W,El Haj A J,1992. Actin gene expression dur- 
ing muscle growth in Carcinus maenas [J]. J Exp. Bol. ,167:277 

~ 284. 


罗氏 沼 虾 胸 神 经 节 中 促 肌 肉 蛋白 质 合成 激素 的 初步 分 离 


BR HER 
(中 出 大 学 生命 科学 学 院 广州 510275) 


HE. F EIR MP (Macrobrachium rosenbergii ) 
ASST AY) Ba HHS Wi SSR, 经 Sephadex G - 50 柱 层 
析 所 得 的 第 2 个 峰 ， 再 经 HPLC 分 离 得 到 9 个 组 
分 。 把 第 2 个 组 分 的 溶液 注 人 罗氏 沼 虾 幼 是 体内， 
其 肌肉 蛋白 质 合成 明显 增加 (P <0.01)、 这 种 促 


进 蛋 白质 合成 的 能 力 随 该 溶液 的 蛋白 质 浓 度 的 增加 
而 增强 。 结 果 表 明 罗 氏 沼 是 胸 神 经 节能 分 泌 促 进 是 
肌肉 生长 的 激素 。 该 激素 的 分 子 量 在 3.4 kDa 以 
下 ， 可 能 是 是 的 生长 激素 。 


关键 词 : FRAM, 胸 神 经 节 ; 蛋白 质 合成 ; 生长 激素 ; 分 离 
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